SUMMARY Intravascular persistence concomitant with changes occurring in the circulating molecular size distribution were determined in five healthy normovolaemic men dosed with 7 ml/kg of a 6 (w/v) solution of a species of hydroxyethyl starch (HES 450/0 70) possessing a M-of 450 000 daltons combined with a molar hydroxyethyl group substitution (MS) of 0-70 (70 
combined with a molar hydroxyethyl group substitution (MS) of 0-70 (70 hydroxyethyl groups/ 100 glucose residues). The concentration of HES 450/0 70 in serum fell to 24 % of its peak value (measured 2 minutes post injection) one week after the infusion. By 17 weeks after injection, < I 0 % remained in the intravascular space. The HES 450/0 70 material recovered from the bloodstream 2 minutes after injection was shown by gel filtration on a column of Sepharose CL-4B to be less polydisperse than the injected solution. The Kav calculated for the peak of material eluted after one week showed a definite shift of molecular size toward that of a lower molecular weight composition. However, at four weeks the value of Kav indicated a shift toward the high molecular weight region of the injected solution, and by seven weeks this movement was quite pronounced. These data clearly indicate the complex nature of the removal of HES 450/0 70 from the intravascular space of man and appear to substantiate previous clinical studies reporting that In five normal subjects dosed with an average of 449 ± 26 (SD) ml of a 6 % solution of HES 450/0 70, the concentration of this material in the bloodstream fell to 24% of its peak value (measured 2 minutes after the termination of the infusion) one week after injection (Fig. 1) . By 17 weeks after infusion < I 0% remained in the intravascular space. Changes that had taken place in the molecular size distribution of circulating HES 450/0-70 determined at various intervals after dosing are shown in Figure 2 . As can be readily observed, the molecular composition of the injected solution is made up of a wide distribution (polydispersion) of various molecular weight size material, as would be predicted by the ratio of M-/M-. However, 2 minutes after the infusion of HES 450/0-70 the recovered material is of a narrower size distribution relative to the injected solution. The K av calculated for the peak of material eluted after one week showed a definite shift of molecular size toward that of a lower molecular weight composition (Table) . However, four weeks after the infusion the value of Kav indicated a shift toward the high molecular weight region of the injected solution, and by seven weeks this movement was quite pronounced. The solid material recovered from the peaks of eluate obtained after four and seven weeks stained a reddish-brown colour with Lugol's iodine solution in the same manner as the HES 450/0-70 contained in the injected solution, confirming the presence of carbohydrate in these peaks.
There was no significant difference between the infrared spectrum of HES 450/0-70 recovered from Of interest clinically is the observation that the actual position of the hydroxyethyl group, whether it be on the 2-, 3-, or 6-carbon of the glucose residue, appears to exert a significant influence on retardation of ox-amylase catabolism.'3 A diminished rate of hydrolysis by c-amylase is reported with substitution on the 2-carbon, or with multiple hydroxyethylations on the same carbon. However, less resistance to hydrolysis is reported to occur when the 2-carbon/6-_ _ , _ _ _ , 158 carbon substitution ratio is below 2-4. Effective retardation of oc-amylase attack implies that hydroxyethylation on any glucose residue within a specific five-unit amylose substrate must deviate from the acceptable pattern of substitution.' For example, substitution on the 2-carbon of glucose-1, -3, or -5 in the five-unit amylose substrate (reducing end is glucose-1) would significantly hinder attack by oz-amylase.
In canine" or rabbit'2 models, the intravascular half-lives (ITso) of various injected species of HES can be prolonged at any given M; by increasing the MS, or, conversely, at any given MS increasing the M-will impede clearance of this material from the circulation. In these studies, the MS was below 1-4, indicating that the substitution of the hydroxyethyl group took place in the majority of instances on the 2-carbon. In man, the actual persistence of any species of HES does not depend wholly on the relative molecular weight size distribution (Mw/Mn) of the injected solution but rather on the degree of MS.4 [16] [17] [18] The clearance from the intravascular space during the initial hour after injection does depend on the M-(more accurately on a subpopulation of molecules characterised by the M-), but after this initial phase of rapid elimination the MS plays the major role, influencing catabolism and subsequent excretion through the kidneys. For Table) . However, in normal man infused once with a species of HES (HES 264/0 43) in which the MS was reduced 40%, only smaller molecular weight size material relative to the injected solution was recovered.23 The appearance of an intermediate fraction after dosing with HES 450/0 70 may imply that a condition of steady-state hydrolysis had occurred in which the rate of catabolism of the low and high molecular weight fractions contained in the injected solution are similar. On the other hand, the continual movement of the molecular weight size distribution toward the low molecular weight region of the injected HES 264/0-43 solution suggests that catabolism of the higher molecular weight fraction contained in the injected solution may occur at a rate greater than the degradation of the low molecular weight fraction. It is known that as the MS approaches 1-0, the number of di-, tri-, and tetra-substituted residues of glucose becomes greater,14 thus increasing the likelihood that unfavourable patterns of substitution will be incorporated into any five-unit amylose substrate.15 The data contained in the present study and that previously published suggest that higher degrees of MS increase the number of multiple substitutions, thus retarding to a greater extent the attack mediated by cx-amylase. Low degrees of MS may increase the likelihood that only mono-substitution will occur, making attack by a-amylase more predictable.
